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(57) A check point calculation unit 132 evaluates the

driving of adriverin a travel segment where a host vehicle

has traveled and extracts a check point CP where the

driving evaluation does not meet a predetermined eval-

uation standard, thereby obtaining data representing a
point in the travel segment where the driving evaluation
is lowered. An advice generation unit 124 provides
maneuver support to the driver on the basis of the check
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point CP. When there is the check point CP in the
traveling direction host vehicle, the advice generation unit
124 provides maneuver support at the check point CP
such that the driving evaluation by the check point cal-
culation unit 132 meets a predetermined evaluation
standard, thereby improving the driving evaluation at the
check point CP where the driving evaluation is low and
improving the driving evaluation as a whole.
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Description
Technical Field

[0001] The present invention relates to an in-vehicle
device, an information processing center, and a driving
evaluation system for evaluating the driving of a driver.

Background Art

[0002] A technique has been suggested which evalu-
ates the driving of a driver of a vehicle and enhances
awareness of the driver of safe driving or fuel-efficient
driving (hereinafter, also referred to as economical driv-
ing). For example, Patent Literature 1 describes a device
which detects whether or not the vehicle is in an idling
stop state or an energy-saving traveling state from the
engine speed or the like of the vehicle measured by an
in-vehicle device. In this device, if each state is detected,
the duration time of the corresponding state is measured.
This device makes an evaluation according to the time
spent by a user on economical driving on the basis of the
measurement result of the duration time.

Citation List
Patent Literature

[0003] [Patent Literature 1] Japanese Unexamined
Patent Application Publication No. 2005-16443

Summary of Invention
Technical Problem

[0004] Inthe above-described technique, for example,
a driver can obtain the driving evaluation for each run of
a vehicle. However, in the above-described technique, it
is unclear which of various driving operations by the driver
during a single run of the vehicle affects the evaluation.
Accordingly, even if the driving evaluation is provided, it
is difficult for the driver to improve a driving operation
based on the driving evaluation during next driving.
[0005] The invention has been finalized in considera-
tion of the above-described situation, and an object of
the invention is to provide an in-vehicle device, an infor-
mation processing center, and a driving evaluation sys-
tem which make it easier for a driver to improve a driving
operation based on driving evaluation.

Solution to Problem

[0006] An in-vehicle device according to the invention
includes an evaluation unit which evaluates the driving
of a driver of a host vehicle in a predetermined travel
segment that the host vehicle has traveled, and a driving
support unit which supports a driving operation of the
driver of the host vehicle at a caution point in the travel

10

15

20

25

30

35

40

45

50

55

segment where the driving evaluation by the evaluation
unit does not meet a predetermined evaluation standard.
When there is the caution point in the traveling direction
of the host vehicle, the driving support unit supports the
driving operation of the driver of the host vehicle such
that the driving evaluation by the evaluation unit meets
the predetermined evaluation standard at the caution
point.

[0007] With this configuration, the evaluation unit eval-
uates the driving of the driver of the host vehicle in the
predetermined travel segmentwhere the host vehicle has
traveled, and the driving support unit supports the driving
operation of the driver of the host vehicle at the caution
point in the travel segment where the driving evaluation
by the evaluation unit does not meet the predetermined
evaluation standard. Thus, it is possible to obtain data
representing a point in the travel segment where evalu-
ation for adriving operation is lowered, making it possible
for the driver to improve driving focusing on a point in the
travel segment where driving evaluation is low. For this
reason, it becomes easier for the driver to improve a driv-
ing operation based on the driving evaluation. When
there is the caution point in the traveling direction of the
host vehicle, the driving support unit supports the driving
operation of the driver of the host vehicle such that the
driving evaluation by the evaluation unit meets the pre-
determined evaluation standard at the caution point.
Thus, it becomes possible to improve the driving evalu-
ation at a caution point where the driving evaluation is
low and to improve the driving evaluation as a whole.
[0008] Inthis case, when there is an estimated caution
point where the difference in traveling conditions with re-
spect to the caution point is within a predetermined
threshold value, the driving support unit may support the
driving operation of the driver of the host vehicle on the
basis of the estimated caution point.

[0009] With this configuration, when there is an esti-
mated caution point where the difference in traveling con-
ditions with respect to the caution point is within a pre-
determined threshold value, the driving support unit sup-
ports the driving operation of the driver of the host vehicle
on the basis of the estimated caution point. For this rea-
son, in regard to a point where the host vehicle has not
yet actually traveled which is defined as a caution point
where the driving evaluation is likely to be lowered, it
becomes possible for the driver to improve the driving
operation.

[0010] An in-vehicle device according to the invention
includes an evaluation unit which evaluates the driving
of a driver of a host vehicle in a predetermined travel
segment that the host vehicle has traveled, and a driving
support unit which supports a driving operation of the
driver of the host vehicle at a caution point in the travel
segment where the driving evaluation by the evaluation
unit does not meet a predetermined evaluation standard.
When there is an estimated caution point where the dif-
ference in traveling conditions with respect to the caution
point is within a predetermined threshold value, the driv-
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ing support unit supports the driving operation of the driv-
erof the host vehicle on the basis of the estimated caution
point.

[0011] With this configuration, the evaluation unit eval-
uates the driving of the driver of the host vehicle in the
predetermined travel segmentwhere the host vehicle has
traveled, and the driving support unit supports the driving
operation of the driver of the host vehicle at the caution
point in the travel segment where the driving evaluation
by the evaluation unit does not meet the predetermined
evaluation standard. Thus, it is possible to obtain data
representing a point in the travel segment where evalu-
ation for adriving operation is lowered, making it possible
for the driver to improve driving focusing on a point in the
travel segment where the driving evaluation is low. For
this reason, it becomes easier for the driver to improve
adriving operation based on the driving evaluation. When
there is an estimated caution point where the difference
in traveling conditions with respect to the caution point
is within a predetermined threshold value, the driving
support unit supports the driving operation of the driver
of the host vehicle on the basis of the estimated caution
point. For this reason, in regard to a point where the host
vehicle has not yet actually traveled which is defined as
a caution point where the driving evaluation is likely to
be lowered, it becomes possible for the driver to improve
the driving operation.

[0012] In this case, when there is the caution point in
the traveling direction of the host vehicle, the driving sup-
port unit may support the driving operation of the driver
of the host vehicle such that the driving evaluation by the
evaluation unit meets the predetermined evaluation
standard at the caution point.

[0013] With this configuration, when there is the cau-
tion point in the traveling direction of the host vehicle, the
driving support unit supports the driving operation of the
driver of the host vehicle such that the driving evaluation
by the evaluation unit meets the predetermined evalua-
tion standard at the caution point. Thus, it becomes pos-
sible to improve the driving evaluation at a caution point
where the driving evaluation is low and to improve the
driving evaluation as a whole.

[0014] When there is a statistical caution point where
driving evaluation for drivers of an unspecified number
of other vehicles does not meet the predetermined eval-
uation standard, the driving support unit may support the
driving operation of the driver of the host vehicle on the
basis of the statistical caution point.

[0015] With this configuration, when there is a statisti-
cal caution point where driving evaluation for drivers of
an unspecified number of other vehicles does not meet
the predetermined evaluation standard, the driving sup-
port unit supports the driving operation of the driver of
the host vehicle on the basis of the statistical caution
point. For this reason, in regard to a point where the host
vehicle has actually traveled which is a point where driv-
ing evaluation for an unspecified number of drivers is low
and is thus defined as a point where more attention is
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paid to the driving operation, it becomes possible for the
driver to improve the driving operation. Alternatively, in
regard to a point where the host vehicle has not yet ac-
tually traveled which is a point where driving evaluation
for unspecified number of drivers is low and is thus de-
fined as a caution point where the driving evaluation for
the driver is likely to be lowered, it becomes possible for
the driver to improve the driving operation.

[0016] The driving support unit may highlight the cau-
tion point on a display screen to support the driving op-
eration of the driver of the host vehicle.

[0017] With this configuration, the driving support unit
highlights the caution point on a display screen to support
the driving operation of the driver of the host vehicle. For
this reason, it becomes easy for the driver to visually
recognize a caution point.

[0018] The driving support unit may perform traveling
control for correcting the driving operation of the driver
of the host vehicle to support the driving operation of the
driver of the host vehicle.

[0019] With this configuration, the driving support unit
performs traveling control for correcting the driving op-
eration of the driver of the host vehicle to support the
driving operation of the driver of the host vehicle. For this
reason, even if the driving operation of the driver of the
host vehicle is not appropriate, it becomes possible to
improve the driving evaluation.

[0020] An information processing center according to
the invention includes an evaluation unit which evaluates
the driving of a driver of one host vehicle in a predeter-
mined travel segment that one vehicle has traveled, and
a caution point extraction unit which extracts a caution
point in the travel segment where the driving evaluation
by the evaluation unit does not meet a predetermined
evaluation standard. The caution point extraction unit ex-
tracts a point where the difference in traveling conditions
with respect to the caution pointis within a predetermined
threshold value as an estimated caution point.

[0021] In this case, the evaluation unit may evaluate
the driving of drivers of an unspecified number of other
vehicles in a predetermined travel segment that the un-
specified number of other vehicles have traveled, and
the caution point extraction unit may extract a point where
the driving evaluation by the evaluation unit does not
meet a predetermined evaluation standard as a statistical
caution point.

[0022] The information processing center may further
include a distribution unit which distributes information
including the caution point to the one vehicle.

[0023] A driving evaluation system according to the
invention includes an evaluation unit which evaluates the
driving of a driver of one vehicle in a predetermined travel
segment that the one vehicle has traveled, and a driving
support unit which supports a driving operation of the
driver of the one vehicle at a caution point in the travel
segment where the driving evaluation by the evaluation
unit does not meet a predetermined evaluation standard.
When there is the caution point in the traveling direction
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of the one vehicle, the driving support unit supports the
driving operation of the driver of the one vehicle such that
the driving evaluation by the evaluation unit meets the
predetermined evaluation standard at the caution point.
[0024] Inthis case, when there is an estimated caution
point where the difference in traveling conditions with re-
spect to the caution point is within a predetermined
threshold value, the driving support unit may support the
driving operation of the driver of the one vehicle on the
basis of the estimated caution point.

[0025] A driving evaluation system according to the
invention includes an evaluation unit which evaluates the
driving of a driver of one vehicle in a predetermined travel
segment that the one vehicle has traveled, and a driving
support unit which supports a driving operation of the
driver of the one vehicle at a caution point in the travel
segment where the driving evaluation by the evaluation
unit does not meet a predetermined evaluation standard.
When there is an estimated caution point where the dif-
ference in traveling conditions with respect to the caution
point is within a predetermined threshold value, the driv-
ing support unit supports the driving operation of the driv-
er of the one vehicle on the basis of the estimated caution
point.

[0026] In this case, it is preferable that, when there is
the caution point in the traveling direction of the one ve-
hicle, the driving support unit supports the driving oper-
ation of the driver of the one vehicle such that the driving
evaluation by the evaluation unit meets the predeter-
mined evaluation standard at the caution point.

[0027] The evaluation unit may evaluate the driving of
drivers of an unspecified number of other vehicles in a
predetermined travel segment that the unspecified
number of other vehicles have traveled, and the driving
support unit may support the driving operation of the driv-
er of the one vehicle on the basis of a statistical caution
point where the driving evaluation by the evaluation unit
does not meet a predetermined evaluation standard.
[0028] It is preferable that, when there is the caution
pointin the traveling direction of the one vehicle, the driv-
ing support unit supports the driving operation of the driv-
er of the one vehicle such that the driving evaluation by
the evaluation unit meets the predetermined evaluation
standard at the caution point.

[0029] The driving support unit may highlight the cau-
tion point on a display screen to support the driving op-
eration of the driver of the one vehicle.

Advantageous Effects of Invention

[0030] According to the in-vehicle device, the informa-
tion processing center, and the driving evaluation system
of the invention, it becomes easier for the driver to im-
prove the driving operation based on the driving evalua-
tion.
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Brief Description of Drawings
[0031]

Fig. 1 is a block diagram showing the configuration
of a driving evaluation system according to an em-
bodiment.

Fig. 2 is a flowchart showing the outline of the oper-
ation of the driving evaluation system according to
the embodiment.

Fig. 3 is a flowchart showing an operation to set a
check point.

Fig. 4 shows a display screen which displays a
traveling route on certain date, day of week, and time.
Fig. 5 is a graph showing an accelerator opening for
each position on the traveling route of Fig. 4.

Fig. 6 is a graph showing the degree of economical
driving for each position on the traveling route of Fig.
4.

Fig. 7 is a flowchart showing an operation to provide
a driver with advice.

Fig. 8 shows a display screen which displays a check
point on the traveling route of Fig. 4.

Description of Embodiments

[0032] Hereinafter, an in-vehicle device, an informa-
tion processing center, and a driving evaluation system
according to an embodiment of the invention will be de-
scribed with reference to the drawings. As shown in Fig.
1, a driving evaluation system 10 of this embodiment in-
cludes an in-vehicle device 100 and an information
processing center 200. The driving evaluation system of
this embodiment is a system which is configured to eval-
uate the degree of attainment of economical driving with
respect to various driving operations of a driver of a host
vehicle.

[0033] The in-vehicle device 100 is a device which is
mounted in a vehicle, which uses the driving evaluation
system 10 of this embodiment. The in-vehicle device 100
has a data reception device 110, a control device 120, a
recording device 130, a display device 140, a communi-
cation device 150, and a driving support actuator 160.
[0034] The data reception device 110 is configured to
acquire vehicle information 1a for analyzing a driving op-
eration of a driver from information or the like transmitted
from sensors provided in the vehicle or sensors provided
on the road side. The vehicle information 1a includes an
accelerator opening, a vehicle speed, and acceleration.
The data reception device 110 is configured to acquire
navigation information 1b relating to the traveling condi-
tions of the host vehicle by a navigation system provided
in the vehicle, an optical beacon transmitter provided on
the road side, or the like. The navigation information 1b
includes a traveling path, aroad shape, aroad inclination,
date, day of week, and time, and the like.

[0035] The control device 120 is configured to control
a method of extracting a feature of a driving operation of
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the driver or providing advice to the driver. The control
device 120 includes a data aggregation unit 121, a fea-
ture extraction unit 122, a personal data unit 123, and an
advice generation unit 124.

[0036] The data aggregation unit 121 is configured to
aggregate the vehicle information 1a and the navigation
information 1b input from the data reception device 110
for a subsequent process. The feature extraction unit 122
is configured to extract a feature with a traveling condition
from the aggregated vehicle information 1a and naviga-
tion information 1b. The personal data unit 123 is config-
ured to record variations in a feature of the driving of the
driver of the host vehicle in terms of segments as a
traveling result. The advice generation unit 124 is con-
figured to generate the content of advice to the driver and
to determine the timing at which advice is provided.
[0037] The recording device 130 is configured to
record various kinds of information. The recording device
130 includes a personal data storage unit 131 and a
check point calculation unit 132. The personal data stor-
age unit 131 is configured to store personal data relating
to a driving operation for each driver which drives the
host vehicle. The check point calculation unit 132 is con-
figured to analyze personal data of the personal data
storage unit 131 to set a check point where the evaluation
of a driving operation does not meet a predetermined
evaluation standard.

[0038] The display device 140 is configured to provide
the driver with advice about a driving operation of the
driver. Specifically, the display device 140 is a display, a
speaker, or the like.

[0039] The communication device 150 is configured to
control communication with the information processing
center 200. The driving support actuator 160 is config-
ured to correct a driving operation of the driver. Examples
of the correction include switching between traveling by
aninternal combustion engine and traveling by an electric
motor, an increase in braking force, correction of the shift
position of a transmission, and the like.

[0040] The information processing center 200 is con-
figured to receive and analyze data from the in-vehicle
device 100 of the host vehicle or each of other vehicles,
and to transmit the analysis result to the in-vehicle device
100 of the host vehicle or each of other vehicles. The
information processing center 200 has a communication
device 201, a recording device 202, and an analysis de-
vice 203.

[0041] The communication device 201 is configured to
control communication with the in-vehicle device 100.
The recording device 202 is configured to record person-
al data including a check point transmitted from the in-
vehicle device 100 for each driver. The analysis device
203 is configured to analyze information and to extract
and record a specific point during economical driving.
[0042] Hereinafter, the operation of the driving evalu-
ation system 10 of this embodiment will be described.
First, the outline of the operation will be described. As
shown in Fig. 2, vehicle information la is acquired (S11).

10

15

20

25

30

35

40

45

50

55

Navigation information Ib is acquired (S12). Stored data
is fed back and a check point is set (S 13). User person-
alization information individualized for each user (driver)
is created (S14). Advice is provided to the driver (S 15).
The above-described steps are repeated, such that eval-
uation and advice about a driving operation of a driver
are specifically provided to the driver. The driver attempts
to reflect the evaluation and advice in a next driving op-
eration.

[0043] Hereinafter, an example of a feature extraction
process for setting a check point will be described. As
shown in Fig. 3, the host vehicle starts to travel (S21).
While the host vehicle is traveling, the vehicle information
la and the navigation information Ib are acquired by the
data reception device 110 of the in-vehicle device 100
(S22). The acquired vehicle information la and navigation
information Ib are aggregated by the data aggregation
unit 121. Aggregated data is subjected to feature extrac-
tion in association with the traveling path, the road shape,
the road inclination, the date, the day of week, the time,
and the like of the navigation information Ib correspond-
ing to when measuring the accelerator opening, the ve-
hicle speed, the acceleration, and the like of the vehicle
information la by the feature extraction unit 122. Data is
stored in the personal data unit 123 (S23).

[0044] After traveling ends (S24), the feature extrac-
tion unit 122 converts the accelerator opening, the vehi-
cle speed, and the acceleration to variations (S25). The
feature extraction unit 122 allocates the variations in
terms of segments of the traveling path, and records the
variations in the personal data storage unit 131 of the
recording device 130 (S26). For example, it is assumed
that the host vehicle has traveled from a point X to a point
Y shown in Fig. 4. In this case, the accelerator opening
in each segment is as shown in Fig. 5. In the example
shown in Fig. 5, from among points Pa to Pe between
the points Xand Y, a point where the accelerator opening
is particularly high is the points Pa and Pd.

[0045] The check point calculation unit 132 of the re-
cording device 130 calculates the degree of economical
driving representing the degree of attainment of econom-
ical driving on the basis of the magnitude of the variation
in the accelerator opening or the like (S27). The degree
of economical driving can be calculated by quantifying
the variations in the accelerator opening, the vehicle
speed, the acceleration, and the like with the application
of a predetermined weight. The check point calculation
unit 132 extracts a point (segment) where the degree of
economical driving is lower than a predetermined refer-
ence value in accordance with data stored in the personal
data storage unit 131 (S28). For example, in the example
of Fig. 6, the points Pa and Pd from among the points Pa
to Pe between the points X and Y become a point where
the degree of economical driving falls below a reference
value Eth.

[0046] The check point calculation unit 132 estimates
the influence of the road shape, the road inclination, the
day of week, and the time zone from the traveling con-
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ditions of the extracted segment, and specifies a factor
for a low degree of economical driving (S29). The
traveling conditions as the factor for the low degree of
economical driving are recorded in the personal data
storage unit 131 separately from data in the segment.
The check point calculation unit 132 sets a point where
the degree of economical driving falls below the refer-
ence value Eth as a check point (S30). Information ob-
tained in the above-described manner is transmitted to
the information processing center 200 by the communi-
cation device 150 and recorded in the recording device
202.

[0047] Hereinafter, advice to a driver using a set check
point will be described. It is assumed that the information
processing center 200 performs the process shown in
Fig. 3 along with an unspecified number of vehicles, and
data regarding drivers of an unspecified number of vehi-
clesisrecorded in the recording device 202. The analysis
device 203 analyzes a specific point where the degree
of economical driving is low each time data regarding the
unspecified number of drivers is acquired. The analysis
device 203 records the analysis result in the recording
device 202.

[0048] As shown in Fig. 7, the in-vehicle device 100
performs communication with the information processing
center 200 (S31). If a specific point where the degree of
economical driving is low is updated from data regarding
the unspecified number of drivers obtained through com-
munication with the information processing center 200
(S32), the check point calculation unit 132 of the in-ve-
hicle device 100 adds the specific point as a check point
(S33).

[0049] A traveling path is set on a navigation system
(S34). For example, it is assumed that a path from the
point X toward the point Y shown in Fig. 4 is set. When
there is a check point on the traveling path (S35), the
advice generation unit 124 of the control device 120 up-
dates the content of advice for the driver to the content
corresponding to the factor for the low degree of eco-
nomical driving at the check point (S37).

[0050] Even if there is no check point on the traveling
path (S35), when there is a segment on the traveling path
where the traveling conditions are identical to the
traveling conditions specified in the segment where the
degree of economical driving is low (S36), the advice
generation unit 124 of the control device 120 updates the
content of advice for the driver to the content correspond-
ing to the factor for the low degree of economical driving
at the check point (S37). In this case, in regard to the
difference in the traveling conditions, a predetermined
weight is applied to the difference in the traveling path,
the road shape, the road inclination, the date, the day of
week, the time, and the like, and when the degree of
difference is within a predetermined threshold value, it
can be determined that the traveling conditions are iden-
tical.

[0051] The advice generation unit 124 sets a point of
advice output on the traveling path (S38). In this case,
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for example, as shown in Fig. 8, the points Pa and Pd
which are check points CP blink, are popped, or are high-
lighted on a display screen, such as a display, with high
brightness or the like.

[0052] The advice generation unit 124 provides advice
to the driver of the host vehicle using the display device
140 for each check point CP (S39). For example, it is
assumed that a check point is a road for slower traffic
where the accelerator opening increases and mileage is
lowered. It is assumed that the driving tendency of the
driver of the host vehicle or an unspecified number of
drivers is analyzed from data in which the tendency to
increase the accelerator opening after the host vehicle
has entered the road for slower traffic is stored. In this
case, the advice generation unit 124 generates advice
such that the accelerator opening increases to some ex-
tent before the host vehicle enters the road for slower
traffic, the host vehicle enters the road for slower traffic
after having increased in the vehicle speed, the acceler-
ator opening as a whole decreases, and the degree of
economical driving is equal to or greater than the refer-
ence value Eth.

[0053] Advice may be provided immediately before the
host vehicle reaches the check point CP. Advice may
also be provided before the host vehicle starts traveling
in the traveling path or after the host vehicle has ended
traveling in the traveling path. The driving support actu-
ator 160 performs correction of the driving operation of
the driver, such as switching between traveling by an
internal-combustion engine and traveling by an electric
motor, an increase in braking force, or correction of the
shift position of a transmission, such that the degree of
economical driving is equal to or greater than the refer-
ence value Eth.

[0054] According to this embodiment, the check point
calculation unit 132 evaluates the driving of the driver of
the host vehicle in a predetermined travel segment that
the host vehicle has traveled, and extracts the check point
CP in the travel segment where the driving evaluation
does not meet a predetermined evaluation standard,
thereby obtaining data representing a point in the travel
segment where evaluation for a driving operation is low-
ered. The advice generation unit 124 supports the driving
operation of the driver of the host vehicle on the basis of
the check point CP extracted by the check point calcu-
lation unit 132, making it possible for the driver to improve
driving focusing on a point in the travel segment where
the driving evaluation is low. For this reason, it becomes
easier for the driver to improve the driving operation
based on the driving evaluation.

[0055] Thatis, in this embodiment, with the use of in-
formation extracted on the basis of the traveling condi-
tions as the check point CP, itis possible to reduce a gap
between the traveling result recognized by the driver be-
tween the driving evaluation by the system. The check
point CP is set, thereby increasing the effect of advice.
Advice is provided before the host vehicle enters the
check point CP, thereby increasing the effect of advice.
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The check point CP is associated with the traveling con-
ditions, such that a method for a driving operation which
will be carried out by the driver becomes clear. The check
point CP is fixed, and the driving operation is repeatedly
carried out at the check point CP, such that the driving
operation at the check point CP is easily learned. In this
case, in another traveling path where there is a small
difference in the traveling conditions, similarly, it is pos-
sible to expect the effect of improving the driving opera-
tion.

[0056] Inthisembodiment, where there is an estimated
check point CP where the difference in the traveling con-
ditions with respect to the check point CP is within a pre-
determined threshold value, the advice generation unit
124 supports the driving operation of the driver of the
host vehicle on the basis of the estimated check point
CP. For this reason, in regard to a point where the host
vehicle has not yet actually traveled which is defined as
the check point CP where the driving evaluation is likely
to be lowered, it becomes possible for the driver to im-
prove the driving operation.

[0057] In this embodiment, when there is a statistical
check point CP where driving evaluation for drivers of an
unspecified number of vehicles does not meet a prede-
termined evaluation standard, the advice generation unit
124 supports the driving operation of the driver of the
host vehicle on the basis of the statistical check point CP.
Forthis reason, inregard to a point where the host vehicle
has actually traveled which is a point where driving eval-
uation for an unspecified number of drivers is low and is
thus defined as a point where more attention is paid to
the driving operation, it becomes possible for the driver
to improve the driving operation. Alternatively, in regard
to a point where the host vehicle has not yet actually
traveled which is a point where driving evaluation for the
unspecified number of drivers is low and is thus defmed
as the check point CP where the driving evaluation for
the driver is likely to be lowered, it becomes possible for
the driver to improve the driving operation.

[0058] According to this embodiment, when there is
the check point CP in the traveling direction of the host
vehicle, the advice generation unit 124 supports the driv-
ing operation of the driver of the host vehicle such that
the driving evaluation by the check point calculation unit
132 meets the predetermined evaluation standard at the
check point CP. Thus, it becomes possible to improve
the driving evaluation at the check point CP where the
driving evaluation is low and to improve the driving eval-
uation as a whole.

[0059] According to this embodiment, the display de-
vice 140 highlights the check point CP on the display
screen to support the driving operation of the driver of
the host vehicle. For this reason, it becomes easy for the
driver to visually recognize the check point CP.

[0060] According to this embodiment, the driving sup-
port actuator 160 performs traveling control for correcting
the driving operation of the driver of the host vehicle to
support the driving operation of the driver of the host ve-
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hicle. For this reason, even if the driving operation of the
driver of the host vehicle is not appropriate, it becomes
possible to improve the driving evaluation.

[0061] The communication device 201 of the informa-
tion processing center 200 distributes information includ-
ing the check point CP to the vehicles, making it easy for
the vehicles to use information including the check point
CP.

[0062] Although an embodiment of the invention has
been described, the invention is not limited to the fore-
going embodiment, and various modifications may be
made. For example, although in the foregoing embodi-
ment, the exchange of information, such as the check
point CP or the traveling conditions, between the in-ve-
hicle device 100 and the information processing center
200 is done through wireless communication using the
communication devices 150 and 201, in the invention,
the exchange of information may be done when the driver
attaches a removable medium, such as a flexible disk, a
magneto-optical disc, a CD-R, a flash memory, a USB
memory, or a removable hard disk, to a terminal which
is connectable to the information processing center 200.
[0063] In the foregoing embodiment, the components
in the in-vehicle device 100 and the information process-
ing center 200 may be provided in either the in-vehicle
device 100 or the information processing center 200. For
example, the data reception device 110, the display de-
vice 140, the driving support actuator 160, and the com-
munication device 150 may be mounted only in the in-
vehicle device 100, and all other components may be
provided in the information processing center 200. Alter-
natively, a form in which all the components of the driving
evaluation system 10 may be provided only in the in-
vehicle device 100 without using the information process-
ing center 200 also falls within the scope of the invention.

Industrial Applicability

[0064] According to the in-vehicle device, the informa-
tion processing center, and the driving evaluation system
of the invention, it becomes easier for the driver to im-

prove a driving operation based on driving evaluation.

Reference Signs List

[0065]

10: driving evaluation system
100: in-vehicle device

110:  data reception device
120:  control device

121:  data aggregation unit

122:  feature extraction unit
123:  personal data unit

124:  advice generation unit
130:  recording device

131:  personal data storage unit
132:  check point calculation unit
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140:  display device

150:  communication device

160:  driving support actuator

200: information processing center
201:  communication device

202:  recording device

203:  analysis device

Claims

1. Anin-vehicle device comprising:

an evaluation unit which evaluates the driving
of a driver of a host vehicle in a predetermined
travel segment that the host vehicle has
traveled; and

a driving support unit which supports a driving
operation of the driver of the host vehicle at a
caution point in the travel segment where the
driving evaluation by the evaluation unit does
not meet a predetermined evaluation standard,

wherein, when there is the caution point in the
traveling direction of the host vehicle, the driving sup-
port unit supports the driving operation of the driver
of the host vehicle such that the driving evaluation
by the evaluation unit meets the predetermined eval-
uation standard at the caution point.

The in-vehicle device according to claim 1,
wherein, when there is an estimated caution point
where the difference in traveling conditions with re-
spect to the caution point is within a predetermined
threshold value, the driving support unit supports the
driving operation of the driver of the host vehicle on
the basis of the estimated caution point.

An in-vehicle device comprising:

an evaluation unit which evaluates the driving
of a driver of a host vehicle in a predetermined
travel segment that the host vehicle has
traveled;

a driving support unit which supports a driving
operation of the driver of the host vehicle at a
caution point in the travel segment where the
driving evaluation by the evaluation unit does
not meet a predetermined evaluation standard,

wherein, when there is an estimated caution point
where the difference in traveling conditions with re-
spect to the caution point is within a predetermined
threshold value, the driving support unit supports the
driving operation of the driver of the host vehicle on
the basis of the estimated caution point.

The in-vehicle device according to claim 3,
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wherein, when there is the caution point in the
traveling direction of the host vehicle, the driving sup-
port unit supports the driving operation of the driver
of the host vehicle such that the driving evaluation
by the evaluation unit meets the predetermined eval-
uation standard at the caution point.

The in-vehicle device according to any one of claims
1to 4,

wherein, when there is a statistical caution point
where driving evaluation for drivers of an unspecified
number of other vehicles does not meet the prede-
termined evaluation standard, the driving support
unit supports the driving operation of the driver of
the host vehicle on the basis of the statistical caution
point.

The in-vehicle device according to any one of claims
1to 5,

wherein the driving support unit highlights the cau-
tion point on a display screen to support the driving
operation of the driver of the host vehicle.

The in-vehicle device according to any one of claims
110 6,

wherein the driving support unit performs traveling
control for correcting the driving operation of the driv-
er of the host vehicle to support the driving operation
of the driver of the host vehicle.

An information processing center comprising:

an evaluation unit which evaluates the driving
of adriver of one host vehicle in a predetermined
travel segment that one vehicle has traveled;
and

a caution point extraction unit which extracts a
caution point in the travel segment where the
driving evaluation by the evaluation unit does
not meet a predetermined evaluation standard,

wherein the caution point extraction unit extracts a
point where the difference in traveling conditions with
respect to the caution pointis within a predetermined
threshold value as an estimated caution point.

The information processing center according to
claim 8,

wherein the evaluation unit evaluates the driving of
drivers of an unspecified number of other vehicles
in a predetermined travel segment that the unspec-
ified number of other vehicles have traveled, and
the caution point extraction unit extracts a point
where the driving evaluation by the evaluation unit
does not meet a predetermined evaluation standard
as a statistical caution point.

10. The information processing center according to



1.

12,

13.

14.

15
claim 8 or 9, further comprising:

a distribution unit which distributes information
including the caution point to the one vehicle.

A driving evaluation system comprising:

an evaluation unit which evaluates the driving
of adriverof one vehicle in a predetermined trav-
el segment that the one vehicle has traveled;
and

a driving support unit which supports a driving
operation of the driver of the one vehicle at a
caution point in the travel segment where the
driving evaluation by the evaluation unit does
not meet a predetermined evaluation standard,
wherein, when there is the caution point in the
traveling direction of the one vehicle, the driving
support unit supports the driving operation of the
driver of the one vehicle such that the driving
evaluation by the evaluation unit meets the pre-
determined evaluation standard at the caution
point.

The driving evaluation system according to claim 11,
wherein, when there is an estimated caution point
where the difference in traveling conditions with re-
spect to the caution point is within a predetermined
threshold value, the driving support unit supports the
driving operation of the driver of the one vehicle on
the basis of the estimated caution point.

A driving evaluation system comprising:

an evaluation unit which evaluates the driving
of adriver of one vehicle in a predetermined trav-
el segment that the one vehicle has traveled,;
and

a driving support unit which supports a driving
operation of the driver of the one vehicle at a
caution point in the travel segment where the
driving evaluation by the evaluation unit does
not meet a predetermined evaluation standard,

wherein, when there is an estimated caution point
where the difference in traveling conditions with re-
spect to the caution point is within a predetermined
threshold value, the driving support unit supports the
driving operation of the driver of the one vehicle on
the basis of the estimated caution point.

The driving evaluation system according to claim 13,
wherein, when there is the caution point in the
traveling direction of the one vehicle, the driving sup-
port unit supports the driving operation of the driver
of the one vehicle such that the driving evaluation
by the evaluation unit meets the predetermined eval-
uation standard at the caution point.
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15.

16.

17.

16

The driving evaluation system according to any one
of claims 11 to 14,

wherein the evaluation unit evaluates the driving of
drivers of unspecified number of other vehicles in a
predetermined travel segment that the unspecified
number of other vehicles have traveled, and

the driving support unit supports the driving opera-
tion of the driver of the one vehicle on the basis of a
statistical caution point where the driving evaluation
by the evaluation unit does not meet a predetermined
evaluation standard.

The driving evaluation system according to any one
of claims 11 to 15,

wherein, when there is the caution point in the
traveling direction of the one vehicle, the driving sup-
port unit supports the driving operation of the driver
of the one vehicle such that the driving evaluation
by the evaluation unit meets the predetermined eval-
uation standard at the caution point.

The driving evaluation system according to any one
of claims 11 to 16,

wherein the driving support unit highlights the cau-
tion point on a display screen to support the driving
operation of the driver of the one vehicle.
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